Introduction
============

Due to the spectacular progress of maternal-fetal medicine at present, perinatal morbidity and mortality in pregnancy complicated with pregestational or gestational diabetes are comparable to those of healthy pregnant women \[[@B1]\].

It is also recognized the association between maternal diabetes and the increased incidence of fetal abnormalities, but, by the remarkable development of prenatal ultrasound diagnostics on one hand, and recent acquisitions of ultrasound equipment and obstetric ultrasound software on the other hand, congenital malformations or abnormal development of the fetus can be detected effectively from the first trimester of pregnancy.

Pregnancy associated with diabetes is associated with a higher rate of hypertensive complications than normal pregnancy and a slightly increased risk of preeclampsia (15-20% vs. 5-7%) \[[@B2], [@B3], [@B4], [@B5]\].

Pregestational diabetes mellitus refers to type I diabetes, which is valid for most cases, and the incidence of type I diabetes during pregnancy varies between 0.2 and 0.5% \[[@B4],[@B6], [@B7], [@B8]\].

Also, most studies converge to the idea that in pregnant women with type I diabetes, pregnancy is associated with an increased risk of preeclampsia, intrauterine growth restriction (IUGR), neonatal morbidity and perinatal mortality \[[@B4],[@B9], [@B10], [@B11], [@B12], [@B13],[@B14]\].

Pregnancy complicated with type I diabetes mellitus presents the risk of significant deviation of fetal growth \[[@B1]\].

Fetal macrosomia is diagnosed in approximately 25% of newborns from mothers with diabetes, being directly correlated with maternal hyperglycemia that induces hyperglycemia and fetal hyperinsulinism \[[@B1],[@B4],[@B15], [@B16], [@B17]\].

On the other side, diabetes mellitus may associate IUGR with both vascular complications of the underlying disease and maternal metabolic disorders \[[@B1],[@B4],[@B18], [@B19], [@B20]\].

Case presentation
=================

The paper presents the case of a 37-year old IGIP patient with a singleton, naturally obtained pregnancy ([1](#F1){ref-type="fig"}).

The study was performed according to the tenets of the Declaration of Helsinki and was approved by the University Ethics Committee. The patient was fully informed about the possible consequences of the present study, and she filled in an informed consent form to participate.

The patient was diagnosed with type I diabetes mellitus from the age of three and she is the carrier of an insulin pump for 11 years.

Also, the patient was diagnosed in adolescence with a tumor of the ischio-rectal fossa with multiple attempts of excision, both extra-abdominal route and two attempts to resolve through abdominal laparotomy, both of which failed due to the particular situation of the tumor, practically unapproachable to the resection.

Sequential ultrasound (US) examination diagnosed in the first trimester of pregnancy a voluminous right ovarian cystic tumor (9/13cm), drug controlled (Progesterone 200-400mg/day, Dydrogesterone 20-40mg/day) during gestation ([2](#F2){ref-type="fig"}) ([1](#T1){ref-type="table"}).

The US examination at 11-13 (+6 days) gestational weeks (gw), 18-23gw and other routine sonographic examinations revealed favorable fetal aspects to a good prognosis ([3](#F3){ref-type="fig"},[4](#F4){ref-type="fig"}) (Table 1).

The patient presented pregnancy-induced hypertension (PIH) starting with 28gw. PIH control up to the time of obstetric intervention was obtained by administering Metildopa 500mg/day.

The recurrence of the ischio-rectal tumor at 34-35gw, due to its high volume (600ml), distension and compression ([5](#F5){ref-type="fig"}), required incision, evacuation and vaginal drainage.

Obstetrical management assumed the low-segment transverse cesarean section at 38gw, extracting a male live fetus, weighing 3270g, Apgar score-9, which had a good neonatal progression. The postoperative progression of the patient was favorable ([1](#T1){ref-type="table"}).

The patient and the newborn have been discharged home, seven days after the obstetric intervention.

![Transvaginal scan at 8 weeks (+2 days) demonstrating the embryo (green arrow), amniotic sac (white arrow) and the extraembryonic coelom. B. Transvaginal scan at 8 weeks (+2 days) demonstrating the Yolk sac. C. Transabdominal, sagittal scan at 12 weeks (+2 days) showing normal aspects](CHSJ-43-04-15.FIG1){#F1}

![Systematic evaluation of the right ovarian cyst in the first and second trimester of pregnancy demonstrating its favorable evolution](CHSJ-43-04-15.FIG2){#F2}

![A. Second-trimester anomaly scan. Dual image (2D and color Doppler). The heart is seen in a lateral four-chamber view, demonstrating normal ventricular septum and normal cardiac anatomy. B. 3D rendering demonstrating normal fetal spine](CHSJ-43-04-15.FIG3){#F3}

![A. Middle cerebral artery (MCA) Doppler in the third trimester demonstrating normal flow. B. Umbilical artery (UA) Doppler in the third trimester interrogated close to the placental end of the cord, demonstrating normal flow](CHSJ-43-04-15.FIG4){#F4}

![Transvaginal scan demonstrating the increasing in size bulky ischio-rectal tumor at 32 and 34gw](CHSJ-43-04-15.FIG5){#F5}

###### 

Maternal - fetal and obstetric management of the case

  ------------------------------------------------------------------------------------------------------------------ -------------------------------------------------------------------------------------------------------- ----- -------------------------
  Maternal-fetal management                                                                                          Obstetric ultrasound                                                                                     8gw   \- normal living embryo
  11-13 (+6)gw                                                                                                       \- First-trimester anomaly screening (+ maternal serum biochemistry)                                           
  \- NT - normal - NB - normal - DV - normal - TF - normal - First trimester cardiac scan - normal                                                                                                                                  
  16-18gw                                                                                                            \- normal                                                                                                      
  18-23gw                                                                                                            Second-trimester anomaly scan - normal                                                                         
  28-32gw                                                                                                            \- normal                                                                                                      
  34gw                                                                                                               \- normal                                                                                                      
  37gw                                                                                                               \- normal                                                                                                      
  Glycemic control                                                                                                   Insulin pump                                                                                                   
  Ovarian cystic tumor control                                                                                       \- Progesterone 200-400 mg/ day - Dydrogesterone 20-40 mg/ day                                                 
  Maternal blood pressure control                                                                                    \- Metildopa 500 mg/ day                                                                                       
  Surgical management of the ischio-rectal tumor                                                                     \- Incision, evacuation and vaginal drainage                                                                   
  Obstetric management and neonatal outcome                                                                          \- low-segment transverse cesarean section at 38gw - male live fetus, weighing 3270g - Apgar score - 9         
  gw-gestational weeks; NT-Nuchal translucency thickness; NB-Nasal bone; DV-Ductus venosus flow; TF-Tricuspid flow                                                                                                                  
  ------------------------------------------------------------------------------------------------------------------ -------------------------------------------------------------------------------------------------------- ----- -------------------------

Discussions
===========

Regarding to hypertensive disorders associated with pregestational diabetes mellitus (PIH and preeclampsia), in a meta-analysis of Bar et al., these range between 9-66% \[[@B4]\]. Most studies highlight the fact that preeclampsia rates increase proportional to the severity of diabetes, with particular reference to disease duration, pre-existing hypertension, microalbuminuria before pregnancy, glycemic control prior to 20 gestational weeks, nulliparity, proteinuria and nephropathy \[[@B4],[@B6],[@B21], [@B22], [@B23],[@B24]\].

Regarding the presented case, constant glycemic control, performed by the insulin pump, at least in the last 11 years prior to gestation, is essential for maternal-fetal prognosis.

Macrosomia is defined by a birth weight of 4000g and above or a birth weight above the 90th centile fetal growth curve for the gestational age and sex \[[@B1]\].

Abnormal maternal glucose homeostasis and subsequent variations in fetal glucose values are the cause of fetal macrosomia in diabetic pregnancy \[[@B1],[@B25]\].

Fetal macrosomia in these cases is estimated at 35-40% \[[@B1],[@B26]\].

Not only maternal hyperglycemia is responsible for fetal macrosomia of diabetic pregnancy, but also other components of metabolic syndrome contribute to fetal over-growth, such as increased levels of lipids or amino acids \[[@B27]\].

Normal fetal weight, consistent with gestational age and fetal sex in the case presented, confirms the importance of maternal glycemic control and metabolic syndrome.

Diabetic ketoacidosis is a severe metabolic complication of diabetes, with a high mortality rate in the absence of a diagnosis. Its occurrence during pregnancy associates a high degree of maternal-fetal morbidity \[[@B28]\].

Diabetic ketoacidosis during pregnancy occurs more frequently in women with insulin-dependent diabetes than in women with type 2 diabetes or gestational diabetes \[[@B28]\].

Insulin therapy is the reference element within this entity, and in the presence of gestation, rapid correction of metabolic abnormalities and, consequently, hyperosmolarity by the administration of hypotonic fluids and insulin is to be avoided, in order to reduce the risk of brain edema precipitation \[[@B28],[@B29]\].

Early and constant glycemic control is also essential in preventing this accident with remarkable maternal and fetal morbidity, which is also confirmed in the case presented in this paper.

Conclusion
==========

Maternal diabetes, especially pregestational, may cause in addition to congenital malformations, metabolic and organic maternal imbalances with consequences difficult to evaluate. Maternal-fetal and obstetric management in this context involves completing the pregnancy by caesarean section after 37 gw. The favorable maternal-fetal outcome in this case was confirmed by the results of the prenatal screening and morphological examination on the one hand, and the maintenance of an effective and constant glycemic control throughout pregnancy, maternal blood pressure control, prevention and treatment of diabetic neuropathy, prevention of diabetic retinopathy and short-to-medium control in the recurrence of ischio-rectal tumor.
